We report a fatal case of alcoholic hepatitis with hyperleukocytosis mainly consisting of mature granulocytes in a 43-year-old woman. White blood cell count was increased in parallel with clinical deterioration to 54,800/mm3 with no immature neutrophils on a differential count. The bone marrow aspirate revealed normal maturation and no evidence of hematological malignancy. It has been postulated that severe leukocytosis accompanied by alcoholic hepatitis may be provoked by release of high levels of colony stimulating factor from damaged hepatic cells. However, the present patient showed a normal level of serum granulocyte colony stimulating factor, and could not prove the above assumption.
Severe leukocytosis
with a white blood cell (WBC) count of greater than 5 x lOVmm3 is rarely seen in alcoholic hepatitis (1-6). The pathogenesis of this complication is obscure. Wallach and Jacobs have supposed that a release of high levels of colony stimulating factor (CSF) may cause severe leukocytosis in alcoholic hepatitis (1). However, we could find no reports concerning the actual CSF level in alcoholic hepatitis accompanied by leukocytosis. This paper presents a fatal case of alcoholic hepatitis with hyperleukocytosis mainly consisting of mature granulocytes, in a female, in which serum granulocyte CSF (G-CSF) levels were analyzed.
CASE REPORT
A 43-year-old woman was admitted to the hospital on January 5, 1987, with jaundice, abdominal distention, and disturbance of consciousness. The patient had been an alcoholic for about 20 yr, with an average daily consumption of greater than 140 g of ethanol. One year and six months prior to this admission, she came to the G-CSF levels of the serum samples obtained on admission and on the 29th day were analyzed with an enzyme immunoassay (7). The level of both samples was less than 60 pg/ml (N < 60 pg/ml).
DISCUSSION
A striking feature of this case is the presence of marked leukocytosis with a WBC count of greater than 5 x 104/mm3. Such a case is thought to be rare (6), although mild leukocytosis is one of the clinical characteristics of alcoholic hepatitis (8). Throughout the course of this patient, all differential counts indicated segmented neutrophils of over 80% and no immature neutrophils.
A similar pattern has been demonstrated in cases which showed what were called "leukemoid reactions" accompanied by alcoholic hepatitis (1-5). However, when the WBC count is extremely high but immature forms are absent from the blood, the term "hyperleukocytosis" is preferable to "leukemoid reaction" (9).
As in those reactions, the diagnosis of leukemia must be considered (1). In the case cited above, hematological malignancy was excluded by the normocellular bone marrow aspirate and the elevated NAP score. Wallach and Jacobs suggested CSF to be the granulopoietic factor concerned with hyperleukocytosis in alcoholic hepatitis (1). With regard to hyperleukocytosis with nonhematologic malignant diseases, it has been proved that this complication is due to CSF produced by tumor cells (10). However, we could find no reports concerning the estimation of CSF production in alcoholic hepatitis.
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The CSF family, a heterogeneous group of glycoproteins, is classified with different hemopoietic effects (ll). Among the family, G-CSF and granulocyte macrophage CSF (GM-CSF) preferentially stimulate the formation of neutrophils (1 1). What differs between them is the fact that GM-CSF induces the increase of eosinophils or monocytes along with neutrophils (1 1). Hyperleukocytosis in the above cited case consisted of the increase of mature neutrophils without increases of other types of leukocytes. The same was demonstrated in cases which showed extremely severe leukocytosis accompanied by alcoholic hepatitis (1-6). Thus, if the CSF family is involved in the mechanism of hyperleukocytosis accompanied by alcoholic hepatitis, G-CSF could be thought to be the most probable factor. However, serum G-CSF levels in the present case were not higher than normal. That can be possibly interpreted as follows. Firstly, serum G-CSF levels in this case, which were estimated only by an enzyme immunoassay, might not reflect the increased G-CSF production induced by the damaged liver. Although we could not find an opportunity, it would be necessary to analyze that activity by a bioassay method which estimates colony counts using bone marrow cells (12), along with an enzyme immunoassay.
The bioassay method reveals the exact nature of the biological activity despite having defects on specificity and sensitivity (1 3). Secondly, this hyperleukocytosis might be induced by another granulopoietic factor, e.g. GM-CSF. Unfortunately, factors other than G-CSF could not be estimated in this case. In summary, we reported a case of alcoholic hepatitis with hyperleukocytosis.
We supposed that a granulopoietic factor, possibly G-CSF, might have been involved in the pathogenesis of this complica- 
